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EXECUTIVE SUMMARY

The anaerobic transformation of [pyridine-4-14C]dithiopyr was studied in four soils from North
Dakota: a clay loam soil (DU-L-PF; pH 6.2) from North Dakota; a silt loam soil (pH 6.1) from
lowa, a clay loam soil (Hareby; pH 7.5) from the UK, and a sandy loam soil (pH 7.5) from the UK.
The soils were treated at 4.66 mg a.i./kg, equivalent to a field rate of 1.75 kg a.i./ha, and incubated
for 30 days in darkness at 20°C with a soil moisture content of pF 2, then were flooded, placed
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under a nitrogen atmosphere, and incubated an additional 120 days. Duplicate samples (two entire
flasks) were collected for analysis at each sampling interval.

In the water column of the flooded DU-L-PF clay loam soil system, standard redox potentials,
oxygen saturation and pH were -138 to +130 mV, 0-4%, and 7.10-8.07, respectively, with standard
redox potentials in the soil of -62 to +89 mV. In the water column of the silt loam soil system,
standard redox potentials, oxygen saturation and pH were +2 to +173 mV, 0-3%, and 6.44-8.23,
respectively, with standard redox potentials in the soil of -10 to +88 mV. In the water column of the
Hareby clay loam soil system, standard redox potentials, oxygen saturation and pH were -44 to
+103 mV, 0-4%, and 8.39-9.24, respectively, with standard redox potentials in the soil of -165 to
+13 mV. In the water column of the sandy loam soil system, standard redox potentials, oxygen
saturation and pH were -35 to +91 mV, 0-4%, and 8.49-9.33, respectively, with standard redox
potentials in the soil of -94 to +47 mV. The flooded test systems were suboxic at all intervals
postflooding. The soils were viable at study initiation and termination.

In the DU-L-PF clay loam soil system, overall mass balances averaged 100.06 + 2.70% (range
93.80-105.26%) of the applied. In the silt loam soil system, overall mass balances averaged 100.05
+ 2.74% (range 95.74-103.72%). In the Hareby clay loam soil system, overall mass balances
averaged 100.44 + 2.24% (range 97.03-104.59%). In the sandy loam soil system, overall mass
balances averaged 100.06 + 2.51% (range 95.68-104.37%). Recoveries in all systems were within
guideline criteria (90-110%).

Observed DTso values, calculated half-lives, and information on transformation products are listed
in Table 1. Dithiopyr dissipated from the water plus sediment with SFO DT50 values of 682 days
in the DU-L-PF clay loam soil system, 2,166 days in the silt loam soil system, 795 days in the
Hareby clay loam soil system, and 1,861 days in the sandy loam soil system. The degradation SFO
DT50 value (using volatile-adjusted EPTC concentrations) was 6,439 days in the Hareby clay loam
soil system; dithiopyr was stable in the other test systems. No transformation products were
detected, and two minor transformation products were identified.

In the water from the DU-L-PF clay loam soil system, total residues were a maximum of 2.56% of
the applied at 37 days postflooding and decreased to 2.15% at 120 days. In the soil, total extractable
radioactivity declined from 99.46% at time 0 to 82.01% at 120 days postflooding. Unextracted
radioactivity was a maximum of 10.33% at 15 days posttreatment and decreased to 6.11% at 120
days postflooding. CO2 and organic volatiles in the ethylene glycol traps totaled <0.1% throughout
the study. Organic volatiles in the polyurethane foam plugs, which were identified as dithiopyr,
were a maximum of 13.09% at 120 days postflooding.

In the water from the silt loam soil system, total residues were a maximum of 3.93% of the applied
at 120 days postflooding. In the soil, total extractable radioactivity declined from 100.35% at time O
to 82.52% at 120 days postflooding. Unextracted radioactivity was a maximum of 8.11% at 30 days
posttreatment and decreased to 7.64% at 120 days postflooding. CO- and organic volatiles in the
ethylene glycol traps totaled <0.1% throughout the study. Organic volatiles in the polyurethane
foam plugs, which were identified as dithiopyr, were a maximum of 11.35% at 120 days
postflooding.

In the water from the Hareby clay loam soil system, total residues were a maximum of 4.34% of the
applied at 30 days post-flooding and decreased to 3.90% at 120 days. In the soil, total extractable
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radioactivity declined from 100.35% at time O to 81.07% at 120 days postflooding. Unextracted
radioactivity was a maximum of 6.67% at 30 days posttreatment and decreased to 6.27% at 120
days postflooding. CO> and organic volatiles in the ethylene glycol traps totaled <0.1% throughout
the study. Organic volatiles in the polyurethane foam plugs, which were identified as dithiopyr,
were a maximum of 8.77% at 120 days postflooding.

In the water from the sandy loam soil system, total residues were a maximum of 4.35% of the
applied at 120 days postflooding. In the soil, total extractable radioactivity declined from 102.29%
at time 0 to 91.05% at 120 days postflooding. Unextracted radioactivity was a maximum of 3.51%
at 30 days posttreatment and decreased to 1.85% at 120 days postflooding. CO. and organic
volatiles in the ethylene glycol traps totaled <0.1% throughout the study. Organic volatiles in the
polyurethane foam plugs, which were identified as dithiopyr, were a maximum of 9.21% at 120
days postflooding.
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Table 1. Results Synopsis: Anaerobic Soil Metabolism of Dithiopyr.

Observed | Calculated Model Transformation Products Common Name
Total System DTso Half-life Parameters (maximum % AR, associated interval)?
(days) (days)! | and Statistics® Major Minor
Dissipation kinetics® d resid
— Unextracted residues
Co=84.9 0
North Dakota USA 20 (10.33%, 15 days | O 108329 (2:44%, 7 days
Clay loam soil (DU- >120 082 k> 0.00102 osttreatment) postflooding)
L_PBL) SFO Sc=63.6 p CP108330 (2.44%, 120 days
20°C. soil DH 6.2 Ssro = 60.2 postflooding)
( , Soil pH 6.2) Degradation kinetics* CO; (<0.1%, all intervals)
>120 Stable
Dissipation kinetics®
Co=84 CP108329 (1.55%, 30 days
lowa, USA 2,166 k =0.000322 postflooding)
. . >270 i
Silt loam soil SFO Sc =50 None CP108330 (1.58%, 120 days
(20°C, soil pH 6.1) Ssro =38.9 postflooding)
Degradation kinetics* CO; (<0.1%, all intervals)
>120 Stable
Dissipation kinetics®
Co=90.2
795 k =0.000872
UK >120 SEO Sc=51.8 Ciégt?fozogdi%g%’ 120 days
Clay loam soil — 4SSF° =40 | None CP108330 (2.79%, 120 days
(Hareby) Degradation Kkinetics ;
20°C. s0il bH 7.5 postflooding)
(20°C, soil pH 7.5) Co=19038 CO; (<0.1%, all intervals)
5120 6,439 k =0.000108
SFO Sc =517
Sspo =40.3
Dissipation kinetics®
Co=91 CP108329 (1.40%, 120 days
UK >120 1,861 k =0.000372 postflooding)
Sandy loam soil SFO Sc=148 | None CP108330 (1.66%, 120 days
(20°C, soil pH 7.5) Ssro =116 postflooding)
Degradation kinetics* CO; (<0.1%, all intervals)
>120 | Stable

1 Calculated half-lives, model parameters, and kinetics models in accordance with the NAFTA kinetics guidance
(USEPA, 2012); Single First Order (SFO). Data from 30 days posttreatment was 0 days postflooding.

2 AR means “applied radioactivity”.

3 Based on dithiopyr in the soil:water.

4 Based on dithiopyr in the total system (includes volatilized dithiopyr).
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I. Materials And Methods

A. Materials:
1. Test Material

Specific activity:
Radiochemical purity:
Chemical purity:

Batch No.:

Solubility in water:

[Pyridine-4-1*C]dithiopyr (p. 18; Figure 1, p. 51)

96.74%
Not reported

57.1 mCi/mMol

DES3-124733-47

1.4 mg/L at 20°C (p. 17)

2. Reference Compounds: The following standards were used in the analysis (Table 2).

Table 2. Reference Compounds.

Applicant’s . Purity
Code Name Chemical Name (%) Batch No.
- S,S’-Dimethyl-2-(difluoromethyl)-4-isobutyl-6-(trifluoromethyl)- _ )
Dithiopyr pyridine-3,5-dicarbothioate E1442-54
Diacid 2-(Difluoromethyl)-4-isobutyl-6-(trifluoromethyl)pyridine-3,5- _ i
(RH-133972) | dicarboxylic acid CMT-4352C
CP108329 6-(Difluoromethyl)-4-(2-methylpropyl)-5-(methylthio)carbonyl-2- _ PIT-9101-
(trifluoromethyl)-3-pyridinecarboxylic acid 2665-A
CP108330 2-(Difluoromethyl)-4-(2-methylpropyl)-5-(methylthio)carbonyl-6- _ PIT-9101-
(trifluoromethyl)-3-pyridinecarboxylic acid 2666-A

Data obtained from p. 18 and Figure 1, pp. 51-52, in the study report. Chemical names from DER Attachment 1.

-- = not reported.

3. Soil: Soil collection and characterization are summarized in Table 3 and Table 4, respectively.

Table 3. Description of Soil Collection and Storage.

Lincolnshire, UK

Description DU-L-PF lowa Hareby Longwoods
: Site 12,

Geographic location Grand Forks, rckson lowz | Howe Longwoods
North Dakota ’ ; Quarry,

Lincolnshire, UK

Grassy corner
between arable

Unworked former

Site description Not reported field and arable land
woodland

Soil series Not reported

Pestmgie use history at the Unknown None”for some None for 16 years

collection site years

Collection date July 27, 2015 July 28, 2015 July 23, 2015 July 27, 2015

Collection procedures By shovel By shovel By spade By spade

Sampling depth 0-6 inches 0-6 inches 4-10 cm 5-20 cm

Storage

Stored according to Standard 1SO/DISS 10381-6 Part 6
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Description

DU-L-PF ‘ lowa Hareby Longwoods

Storage length

Not reported. Soils were preincubated under study conditions for 6 days prior to
use.

Soil preparation

Sieved (2 mm)

Data obtained from pp. 18-19; Tables 1-2, pp. 35-36; and Appendix C, p. 87, of the study report.

Table 4. Properties of the Soils.

Property DU-L-PF lowa Hareby Longwoods
Soil Texture Clay loam Silt loam Clay loam Sandy loam
% Sand 33 15 41 69
% Silt 38 64 21 19
% Clay 29 21 38 12
pH (in 0.01M CaCl,) 6.2 6.1 7.5 7.5
Organic carbon (%) 6.9 1.9 24 2.0
Organic matter (%)* 11.9 3.3 4.1 3.4
Cation Exchange Capacity (meg/100 g) 22.6 12.2 13.9 11.9
CaCOs equivalence (%) Not reported
Soil Moisture Content (%)
0.1 bar (2.0 pF) 51.9 42.2 25.8 16.6
0.33 bar (2.5 pF) 42.3 29.1 22.3 12.1
Bulk density (g/cm?, disturbed) 0.87 1.00 1.10 1.24
Microbial Biomass (mg C/kg soil)
At start of aerobic phase 739 £ 26 1677 241+ 19 571+18
At termination of anaerobic phase 443 £19 184 +8 4055 121 +11
Soil taxonomic classification Not reported

Data obtained from Table 1, p. 35, of the study report. The soil textures were confirmed using USDA-NRCS technical

support tools.

1 Calculated by the reviewer as: organic matter (%) = organic carbon (%) x 1.72.

B. STUDY DESIGN

1. Experimental Conditions: (Summarized in Table 5).

Table 5. Experimental Design.

Property

Details

Duration of the test (days)

150 days (30 days aerobic, 120 days anaerobic)

Soil condition (Air dried/fresh)

Soils were preincubated under study conditions for 6 days prior to use.

Soil (g/replicate)

100 g (dry wt)

Water (mL/replicate)

120-140 mL

Application rates

Nominal

4.483 mg a.i./kg, equivalent to a field rate of 1.68 kg a.i./ha

Actual

0.466 mg a.i./100 g

Control conditions (if used)

Sterile controls were not used.

Number of Replicates

Controls (if used)

Sterile controls were not used.

Treatment

For each soil, duplicate samples (two entire flasks) were collected at each
sampling interval.
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Property Details
Test apparatus

The test system consisted of straight-sided flasks (volume not reported)
containing moist soil (100 g dry wt) that were incubated under study
conditions for 6 days prior to treatment. After treatment, the flasks were
attached to individual flow-through volatile trapping systems. On Day 30
posttreatment, the soil was flooded with deoxygenated water and the sample
flasks were flushed with nitrogen prior to being reattached to the volatile
trapping system. Samples were kept in the dark in a constant temperature
incubator. The test system is illustrated in Figure 4, p. 55.

Humidified CO,-free air or nitrogen gas were continuously drawn through a
Details of traps for CO, and sample (flow rate not reported), then through a polyurethane foam plug, one
other volatiles (if any) tube of ethylene glycol, and two tubes of 2M KOH solution. The trapping
apparatus is illustrated in Figure 4, p. 55.

Type/material/volume

If no traps were used, is the
system closed/open?

Identity and concentration of co-
solvent
Test Material:
Volume of the test solution
used/treatment

Volatile traps were used.

Acetonitrile, <0.1% (v:w)

225 nlL/100 g

Applied evenly to the soil surface using a positive displacement pipette. The
flasks were then gently agitated.

Is the co-solvent evaporated? | Yes

Any indication of the test material
adsorbing to the walls of the test None

Application method

apparatus?
Experimental conditions:
Temperature (°C) 20 £ 2°C
Continuous darkness Yes
Moisture content pF 2.0 during aerobic incubation

Soil was remoistened once during the aerobic phase of the study; water added
when necessary during the anaerobic phase.

Other details (if any) None

Data obtained from pp. 18-21; Table 2, p. 36; and Figure 4, p. 55, of the study report.

Moisture maintenance method

2. Sampling During Study Period: (Details summarized in Table 6).

Table 6. Sampling During Study Period.
Criteria Details

0, 15 and 30 days posttreatment
7, 14, 30, 70, and 120 days postflooding

For each soil, duplicate samples (two entire flasks) were collected at each
sampling interval.

Sampling intervals

Sampling method

Method of collection of CO;
and organic volatile compounds

Sampling intervals/times for:

Volatile traps were collected at each sampling interval.
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Criteria Details
Sterility check (if used) Sterile controls were not used.

Soil was remoistened once during the aerobic phase of the study; water added
when necessary during the anaerobic phase.

Moisture content

Redox potential in water
layer

Dissolved oxygen in water

layer At1,7, 14,30, 70, and 121 days postflooding
pH in water layer

Redox potential in soil
pH in soil

The water and soil were separated at the time of collection. Samples were
analyzed within 15 days of collection. Samples were frozen (<-15°C) when not
in use, except subsamples of the traps were stored at room temperature after the
initial assay.

Sample storage before analysis

Other observation (if any) None.
Data obtained from pp. 21, 24; Tables 2-3, pp. 36-37; and Table 5, p. 39, of the study report.

3. Analytical Procedures

Extraction/Clean Up/Concentration Methods: When present, the water layer was decanted from
the soil (p. 21). Aliquots of the water were analyzed using LSC. The remaining water was combined
with the soil extracts prior to HPLC analysis.

The soil was transferred to plastic bottles and extracted three times with acetonitrile:water (80:20,
v:v) and twice with acetonitrile:formic acid (100:0.1, v:v) by shaking at room temperature (20
minutes/extraction, p. 22). After each extraction, the mixture was centrifuged and the supernatant
decanted. Like extracts were combined and aliquots analyzed using LSC. Aliquots of the water and
the acetonitrile:water extracts were combined and analyzed using HPLC. Aliquots of the
acetonitrile:formic acid extracts were analyzed using HPLC. Solutions were not concentrated prior
to analysis because of the possibility of volatilization.

Select samples (Day 30 posttreatment, Days 14-120) of the extracted DU-L-PF clay loam soil were
further extracted twice with tetrahydrofuran and twice with cyclohexane by shaking at room
temperature (20 minutes/extraction; pp. 22-23). After each extraction, the mixture was centrifuged
and the supernatant decanted. Like extracts were combined and aliquots analyzed using LSC.
Aliquots of the tetrahydrofuran extracts were analyzed using HPLC.

Determination of Unextracted Residues: The undried extracted soils were homogenized and
analyzed for total radioactivity by LSC following combustion (pp. 22-23).

Determination of Volatile Residues: The foam plugs were extracted with organic solvent, and the
extracts were analyzed using LSC; residues were characterized by HPLC (pp. 21, 24). The ethylene
glycol and NaOH trapping solutions were analyzed using LSC. The presence of CO: in the NaOH
solutions was not confirmed.

Total Radioactivity Measurement: Total [**C]residues were determined by summing the

concentrations of residues measured in the water, soil extracts, extracted soil, and trapping solutions
(Tables 6-9, pp. 40-43).
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Derivatization Method: A derivatization method was not described.

Identification and Quantification of Parent and Transformation Compounds: Aliquots of the
water, soil extracts, and foam plug extracts were analyzed by HPLC using a Kromasil 100 C18
analytical column eluted with a gradient mobile phase of (A) water = 0.1% formic acid (v:v) and
(B) acetonitrile + 0.1% formic acid (v:v; p. 24; Table 4, p. 38). The eluate was monitored with
radioactivity and UV detectors. Chromatographic peak retention times were compared to those of
reference standards. Samples with insufficient radioactivity to detect using HPLC were analyzed by
HPLC-TopCount details not provided).

Identification of dithiopyr was confirmed by LC-MS (p. 24).

Detection Limits (LOD, LOQ) for the Parent and Transformation Products: For LSC, the
Limit of Detection (LOD) was 1.5x background and the Limits of Quantification (LOQ) were
0.01% of the applied for the soil extracts, 0.006% for the polyurethane foam plus, 0.000013% for
the ethanolamine, and 0.00000078% for the KOH (Appendix F, pp. 106-107). For HPLC, the LOQ
was 0.07% for all solutions (Appendix G, p. 109).

I1. Results and Discussion
A. Data

Study results including total mass balances and distribution of radioactivity are presented in Tables
6-9. In the water column of the flooded DU-L-PF clay loam soil system, standard redox potentials,
oxygen saturation and pH were -138 to +130 mV, 0-4%, and 7.10-8.07, respectively, with standard
redox potentials in the soil of -62 to +89 mV (Table 5, p. 39). In the water column of the lowa silt
loam soil system, standard redox potentials, oxygen saturation and pH were +2 to +173 mV, 0-3%,
and 6.44-8.23, respectively, with standard redox potentials in the soil of -10 to +88 mV. In the water
column of the Hareby clay loam soil system, standard redox potentials, oxygen saturation and pH
were -44 to +103 mV, 0-4%, and 8.39-9.24, respectively, with standard redox potentials in the soil
of -165 to +13 mV. In the water column of the sandy loam soil system, standard redox potentials,
oxygen saturation and pH were -35 to +91 mV, 0-4%, and 8.49-9.33, respectively, with standard
redox potentials in the soil of -94 to +47 mV. The flooded test systems were suboxic at all intervals
postflooding.

Soils were viable at study initiation and at termination (Table 1, p. 35).
B. Mass Balance

In the DU-L-PF clay loam soil system, overall mass balances averaged 100.06 + 2.70% (range
93.80-105.26%) of the applied (Table 6, p. 40). In the silt loam soil system, overall mass balances
averaged 100.05 + 2.74% (range 95.74-103.72%; Table 7, p. 41). In the Hareby clay loam soil
system, overall mass balances averaged 100.44 + 2.24% (range 97.03-104.59%; Table 8, p. 42). In
the sandy loam soil system, overall mass balances averaged 100.06 + 2.51% (range 95.68-104.37%;
Table 9, p. 43). Recoveries in all systems were within guideline criteria (90-110%).
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C. Unextracted and Extractable Residues

In the water from the DU-L-PF clay loam soil system, total residues were a maximum of 2.56% of
the applied at 37 days postflooding and decreased to 2.15% at 120 days (Table 6, p. 40). In the soil,
total extractable radioactivity declined from 99.46% at time 0 to 82.01% at 120 days postflooding.
Unextracted radioactivity was a maximum of 10.33% at 15 days posttreatment and decreased to
6.11% at 120 days postflooding.

In the water from the silt loam soil system, total residues were a maximum of 3.93% of the applied
at 120 days postflooding (Table 7, p. 41). In the soil, total extractable radioactivity declined from
100.35% at time 0 to 82.52% at 120 days postflooding. Unextracted radioactivity was a maximum
of 8.11% at 30 days posttreatment and decreased to 7.64% at 120 days postflooding.

In the water from the Hareby clay loam soil system, total residues were a maximum of 4.34% of the
applied at 30 days postflooding and decreased to 3.90% at 120 days (Table 8, p. 42). In the soil,
total extractable radioactivity declined from 100.35% at time O to 81.07% at 120 days postflooding.
Unextracted radioactivity was a maximum of 6.67% at 30 days posttreatment and decreased to
6.27% at 120 days postflooding.

In the water from the sandy loam soil system, total residues were a maximum of 4.35% of the
applied at 120 days postflooding (Table 9, p. 43). In the soil, total extractable radioactivity declined
from 102.29% at time 0 to 91.05% at 120 days postflooding. Unextracted radioactivity was a
maximum of 3.51% at 30 days posttreatment and decreased to 1.85% at 120 days postflooding.

D. Volatilization

In all test systems, CO2 and organic volatiles in the ethylene glycol traps totaled <0.1% of the
applied throughout the study (Tables 6-9, pp. 40-43). Organic volatiles in the polyurethane foam
plugs, which were identified as dithiopyr, were maximums of 13.09% of the applied in the DU-L-
PF clay loam soil system, 11.35% in the silt loam soil system, 8.77% in the Hareby clay loam soil
system and 9.21% in the sandy loam soil system at 120 days postflooding.
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Table 7a. Anaerobic transformation of dithiopyr, expressed as a percentage of the applied radioactivity, in DU-L-PF clay loam soil.

Aerobic Anaerobic (days after flooding)

Sampling Interval (days) 15 30 (0) 14 30 70 120
Replicate Number A B A B A B A B A B A B A B A B
Dithiopyr in water/soil* 95.69 | 91.72 | 88.01 | 82.48 | 87.43 | 86.80 | 83.48 | 84.62 | 79.94 | 85.34 | 8153 | 82.46 | 74.67 | 79.14 | 74.66 | 78.70
Total Dithiopyr 95.69 | 91.72 | 89.61 | 85.37 | 89.88 | 89.02 | 85.62 | 85.88 | 83.74 | 86.59 | 85.55 | 89.08 | 85.72 | 89.00 | 87.75 | 86.67
Volatile-adj EPTC inw+s? | 95.69 | 91.72 | 89.56 | 85.27 | 89.84 | 89.03 | 85.47 | 85.83 | 83.52 | 86.55 | 85.42 | 89.15 | 85.60 | 89.07 | 87.96 | 86.47
CP108329 0.00 | 0.00 | 067 | 125 | 144 | 149 | 244 | 184 | 1.75 | 169 | 133 | 095 | 199 | 054 | 152 | 1.14
CP108330 0.00 0.00 1.05 1.34 1.34 1.60 141 151 1.50 1.80 1.72 1.50 2.40 1.04 244 2.05
Others® 378 | 169 | 043 | 054 | 084 | 158 | 113 | 153 | 150 | 063 | 091 | 066 | 292 | 1.08 | 0.88 | 0.94
Water - - - - - - 2.07 | 1.87 - 197 | 256 | 229 | 131 | 144 | 215 | 0.93
Extracted residues* 99.46 | 93.41 | 91.76 | 88.50 | 93.50 | 93.69 | 88.54 | 88.89 | 94.02 | 92.60 | 83.56 | 85.11 | 80.91 | 80.57 | 77.58 | 82.01
Unextracted residues 580 | 9.77 | 664 | 1033 | 528 | 592 | 883 | 7.85 | 407 | 403 | 3.68 | 467 | 545 | 580 | 590 | 6.11
Total volatile compounds® 0.00 | 0.00 | 160 | 289 | 245 | 222 | 214 | 126 | 380 | 125 | 402 | 6.62 | 11.05 | 9.86 | 13.09 | 7.97
Mass balance 105.26 | 103.18 | 100.00 | 101.73 | 101.22 | 101.82 | 101.58 | 99.87 | 101.89 | 99.84 | 93.80 | 98.68 | 98.71 | 97.68 | 98.72 | 97.03

Data obtained from Table 6, p. 40, and Table 10, p. 44, of the study report.

1 Nonvolatilized dithiopyr calculated as Total Dithiopyr minus Total volatile compounds.
2 Value for test compound in water + sediment adjusted for loss of volatilized test compound using the following equation:
[volatile-adjusted test compound in w+s] = [previous volatile-adjusted test compound in w+s] x exp[(Avolatile organics - Atest compound in w+s) + mean test compound in

w+s over previous interval]

3 Others is the sum of several minor compounds, none >5% of the applied (Table 10, p. 44).

4 Sum of soil extracts 1-9.

5 Volatile concentrations in the individual traps were not reported. The ethylene glycol or KOH traps contained <0.1% of the applied (Table 6, p. 40).

n.a. = not analyzed.
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Table 7b. Anaerobic transformation of dithiopyr, expressed as a percentage of the applied radioactivity, in lowa silt loam soil.

Aerobic Anaerobic (days after flooding)
Sampling Interval (days) 15 30 (0) 14 30 70 120
Replicate Number A B A B A B A B A B A B A B A B
Dithiopyr in water/soil* 98.11 | 97.96 | 92.95 | 87.16 | 81.43 | 85.27 | 83.06 | 84.42 | 85.92 | 81.90 | 83.50 | 81.88 | 82.91 | 84.79 | 77.63 | 82.07
Total Dithiopyr 98.11 | 97.96 | 93.46 | 90.17 | 90.92 | 91.49 | 89.03 | 87.76 | 87.11 | 87.33 | 88.51 | 90.73 | 90.57 | 93.22 | 88.98 | 90.55
Volatile-adj EPTC in w+s? 98.11 | 97.96 | 93.45 | 90.05 | 90.77 | 91.44 | 88.70 | 87.51 | 86.71 | 87.06 | 88.16 | 90.75 | 90.37 | 93.50 | 88.59 | 90.56
CP108329 0.00 | 000 | 112 | 059 | 098 | 088 | 094 | 0.71 | 107 | 1.23 | 155 | 0.85 | 0.66 | 0.74 | 1.22 | 0.00
CP108330 0.00 0.00 0.69 0.72 1.11 1.01 1.12 0.92 0.77 1.35 1.42 1.12 1.22 1.14 1.45 1.58
Others® 2.01 2.39 0.99 0.81 1.12 1.44 1.15 0.76 0.95 1.76 0.61 0.18 212 121 1.14 2.57
Water - - - - - - 354 | 321 | 319 | 347 | 346 | 3.46 | 216 | 247 | 393 | 3.86
Extracted residues* 100.12 | 100.35 | 96.28 | 92.28 | 84.83 | 88.73 | 82.93 | 83.77 | 85.71 | 82.94 | 83.74 | 80.74 | 84.91 | 85.55 | 77.79 | 82.52
Unextracted residues 359 | 336 | 382 | 488 | 6.78 | 811 | 366 | 542 | 627 | 7.19 | 502 | 511 | 7.79 | 500 | 621 | 7.64
Total volatile compounds® 000 | 000 | 051 | 301 | 949 | 622 | 597 | 334 | 119 | 543 | 501 | 885 | 7.66 | 843 | 11.35 | 8.48
Mass balance 103.72 | 103.71 | 100.61 | 100.17 | 101.11 | 103.06 | 96.08 | 95.74 | 96.36 | 99.04 | 97.24 | 98.16 | 102.53 | 101.46 | 99.28 | 102.50

Data obtained from Table 7, p. 41, and Table 11, p. 45, of the study report.
1 Nonvolatilized dithiopyr calculated as Total Dithiopyr minus Total volatile compounds.
2 Value for test compound in water + sediment adjusted for loss of volatilized test compound using the following equation:
[volatile-adjusted test compound in w+s] = [previous volatile-adjusted test compound in w+s] x exp[(Avolatile organics - Atest compound in w+s) + mean test compound in

w+s over previous interval]

3 Others is the sum of several minor compounds, none >5% of the applied (Table 11, p. 45).

4 Sum of soil extracts 1-5.

5 Volatile concentrations in the individual traps were not reported. The ethylene glycol or KOH traps contained <0.1% of the applied (Table 7, p. 41).

n.a. = not analyzed.
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Table 7c. Anaerobic transformation of dithiopyr, expressed as a percentage of the applied radioactivity, in Hareby clay loam soil.

Aerobic Anaerobic (days after flooding)

Sampling Interval (days) 0 15 30 (0) 7 14 30 70 120
Replicate Number A B A B A B A B A B A B A B A B
Dithiopyr in water/soil* 96.79 | 98.98 | 87.32 | 93.41 | 91.15 | 90.03 | 87.31 | 87.01 | 90.13 | 89.49 | 89.63 | 88.40 | 88.93 | 83.47 | 79.34 | 81.09
Total Dithiopyr 96.79 | 98.98 | 90.68 | 94.04 | 92.36 | 91.57 | 88.13 | 88.10 | 90.73 | 90.27 | 91.41 | 91.98 | 93.98 | 90.78 | 88.11 | 89.17
Volatile-adj EPTC in w+s? 96.79 | 98.98 | 90.57 | 94.03 | 92.30 | 91.53 | 88.02 | 88.01 | 90.64 | 90.20 | 91.33 | 91.95 | 94.00 | 90.68 | 87.66 | 88.92
CP108329 0.00 | 000 | 064 | 081 | 1.05 | 083 | 1.10 | 0.89 | 1.06 | 1.13 | 1.02 | 150 | 0.92 | 099 | 157 | 1.15
CP108330 000 | 000 | 068 | 073 | 112 | 099 | 207 | 173 | 132 | 165 | 123 | 1.09 | 163 | 1.80 | 2.79 | 2.00
Others® 344 | 136 | 192 | 087 | 078 | 1.04 | 107 | 092 | 096 | 1.04 | 060 | 024 | 036 | 199 | 0.74 | 0.65
Water - - - - - - 211 | 278 | 211 | 263 | 434 | 365 | 324 | 315 | 3.82 | 3.90
Extracted residues* 100.23 | 100.35| 93.92 | 96.44 | 95.31 | 94.42 | 90.25 | 88.86 | 91.95 | 91.47 | 88.13 | 87.69 | 88.72 | 85.17 | 80.70 | 81.07
Unextracted residues 352 | 424 | 455 | 534 | 6.06 | 6.67 | 519 | 429 | 418 | 508 | 402 | 328 | 3.36 | 390 | 6.27 | 5.99
Total volatile compounds® 000 | 000 | 336 | 063 | 1.21 | 154 | 082 | 1.09 | 060 | 0.78 | 1.78 | 358 | 505 | 7.31 | 8.77 | 8.08
Mass balance 103.75| 104.59 | 101.84 | 102.42 | 102.58 | 102.64 | 98.37 | 97.03 | 98.85 | 99.97 | 98.27 | 98.20 | 100.37 | 99.53 | 99.56 | 99.04

Data obtained from Table 8, p. 42, and Table 12, p. 46, of the study report.

1 Nonvolatilized dithiopyr calculated as Total Dithiopyr minus Total volatile compounds.

2 Value for test compound in water + sediment adjusted for loss of volatilized test compound using the following equation:

[volatile-adjusted test compound in w+s] = [previous volatile-adjusted test compound in w+s] % exp[(Avolatile organics - Atest compound in w+s) + mean test compound in
w+s over previous interval]

3 Others is the sum of several minor compounds, none >5% of the applied (Table 12, p. 46).

4 Sum of soil extracts 1-5.

5 Volatile concentrations in the individual traps were not reported. The ethylene glycol or KOH traps contained <0.1% of the applied (Table 8, p. 42).

n.a. = not analyzed.
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Table 7d. Anaerobic transformation of dithiopyr, expressed as a percentage of the applied radioactivity, in Longwoods sandy loam soil.

Aerobic Anaerobic (days after flooding)

Sampling Interval (days) 15 30 (0) 14 70 120
Replicate Number A B A B A B A B A B A B A B A B
Dithiopyr in water/soil* 100.72 | 98.72 | 93.32 | 97.00 | 96.56 | 85.61 | 92.32 | 89.28 | 91.19 | 93.23 | 91.47 | 86.63 | 86.71 | 86.60 | 91.25 | 85.34
Total Dithiopyr 100.72 | 98.72 | 93.61 | 97.17 | 97.03 | 87.88 | 92.91 | 90.41 | 91.87 | 94.82 | 93.67 | 92.15 | 94.88 | 95.30 | 95.10 | 94.55
Volatile-adj EPTC in w+s? | 100.72 | 98.72 | 93.60 | 97.17 | 97.04 | 87.77 | 92.89 | 90.34 | 91.85 | 94.82 | 93.68 | 92.04 | 94.96 | 95.45 | 95.19 | 94.62
CP108329 0.00 | 0.00 | 0.70 | 073 | 067 | 070 | 028 | 0.61 | 1.27 | 096 | 0.84 | 1.03 | 059 | 0.63 | 1.40 | 0.73
CP108330 0.00 | 0.00 | 062 | 000 | 044 | 095 | 119 | 062 | 068 | 051 | 132 | 050 | 0.88 | 1.02 | 1.48 | 1.66
Others® 158 | 317 | 177 | 160 | 071 | 096 | 064 | 067 | 139 | 172 | 0.88 | 225 | 129 | 061 | 0.65 | 0.45
Water - - - - - -- 133 | 239 | 226 | 293 | 3.06 | 380 | 3.78 | 355 | 3.79 | 435
Extracted residues* 102.29 | 101.88 | 96.70 | 99.51 | 98.85 | 90.48 | 93.69 | 89.92 | 92.95 | 95.09 | 91.52 | 86.68 | 85.73 | 85.36 | 91.05 | 84.51
Unextracted residues 208 | 189 | 175 | 229 | 325 | 351 | 172 | 224 | 289 | 255 | 313 | 235 | 297 | 236 | 1.76 | 1.85
Total volatile compounds® 0.00 | 0.00 | 029 | 047 | 047 | 227 | 059 | 1.13 | 068 | 159 | 220 | 552 | 817 | 870 | 3.85 | 9.21
Mass balance 104.37 | 103.77 | 98.74 | 101.97 | 102.57 | 96.27 | 97.33 | 95.68 | 98.78 | 102.16 | 99.91 | 98.36 | 100.66 | 99.97 | 100.45 | 99.93

Data obtained from Table 9, p. 43, and Table 13, p. 47, of the study report.

1 Nonvolatilized dithiopyr calculated as Total Dithiopyr minus Total volatile compounds.
2 Value for test compound in water + sediment adjusted for loss of volatilized test compound using the following equation:
[volatile-adjusted test compound in w+s] = [previous volatile-adjusted test compound in w+s] X exp[(Avolatile organics - Atest compound in w+s) + mean test compound in

w+s over previous interval]

3 Others is the sum of several minor compounds, none >5% of the applied (Table 13, p. 47).

4 Sum of soil extracts 1-5.

5 Volatile concentrations in the individual traps were not reported. The ethylene glycol or KOH traps contained <0.1% of the applied (Table 9, p. 43).

n.a. = not analyzed.
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E. Transformation of the Test Compound

Dissipation kinetics (nonvolatilized) and degradation kinetics (volatile-adjusted) of dithiopyr from
the test systems during the anaerobic phase of the study are summarized in the following Figures,
with transformation product information summarized in Table 8.

Using Single First Order (SFO) kinetics (KinGUI v 2) with ordinary least-squares fitting, the study
author determined dithiopyr (total system) dissipation DT50 values for of 627 days in the DU-L-PF
clay loam soil system, 778 days in the Hareby clay loam soil system, and >1,000 days in the silt
loam and sandy loam soil systems (pp. 27, 32; Table 15, p. 49).
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Dissipation kinetics
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Kinetics models: Single First Order (SFO); Double First Order in Parallel (DFOP), and Indeterminate Order Rate
Equation (IORE) in accordance with NAFTA kinetics guidance (USEPA, 2012).
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r in anaerobic Hareby clay loam soil
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Kinetics models: Single First Order (SFO); Double First Order in Parallel (DFOP), and Indeterminate Order Rate
Equation (IORE) in accordance with NAFTA Kinetics guidance (USEPA, 2012).
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Degradation Kinetics (volatile-adjusted)
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Kinetics models: Single First Order (SFO); Double First Order in Parallel (DFOP), and Indeterminate Order Rate
Equation (IORE) in accordance with NAFTA kinetics guidance (USEPA, 2012).
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Ile-adjusted Dithiopyr in anaerobic Hareby clay loam soil
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Kinetics models: Single First Order (SFO); Double First Order in Parallel (DFOP), and Indeterminate Order Rate
Equation (IORE) in accordance with NAFTA kinetics guidance (USEPA, 2012).
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Table 8. Transformation Products of Dithiopyr in Soil.

Maximum Associated Final Interval
Transformation Interval Final %0AR
Products OE)/S Qse d (days Observed ost(fcljc?ggin )
postflooding) P 9

North Dakota USA CP108329 2.44 7 152 120
Clay loam soil (DU-L-PF)
(20°C, soil pH 6.2) CP108330 2.44 120 2.44 120
lowa, USA CP108329 1.55 30 1.22 120
Silt loam soil
(20°C, soil pH 6.1) CP108330 1.58 120 1.58 120
UK _ CP108329 1.57 120 1.57 120
Clay loam soil (Hareby)
(20°C, soil pH 7.5) CP108330 2.79 120 2.79 120
UK CP108329 1.40 120 1.40 120
Sandy loam soil
(20°C, soil pH 7.5) CP108330 1.66 120 1.66 120

Data obtained from Tables 10-13, pp. 44-47, in the study report.
The soil was flooded at 30 days posttreatment. Day 7 postflooding is equivalent to 37 days posttreatment.

An anaerobic transformation pathway in soil was provided by the study author (Figure 23, p. 74).

Volatile Dithiopyr

Non-extractable
Residue <10%

II1I. STUDY DEFICIENCIES AND REVIEWER’S COMMENTS

Pesticide use history at the two US soil collection sites was not reported, and it was not confirmed
that the soils were free of pesticides prior to use.
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DER ATTACHMENT 1. Dithiopyr and Its Environmental Transformation Products. 4

i 0)
Caale Nate) Chemical Name Chemical Structure Sy MRID | Maximum %AR (day) el Ve
Synonym Type (study length)
PARENT
Dithiopyr IUPAC: S,S'-dimethyl 2-
difluoromethyl-4-isobutyl-6-
trifluoromethylpyridine-3,5-
dicarbothioate
CAS: S,S’-dimethyl 2-
(difluoromethyl)-4-(2-
methylpropyl)-6- 835.4200
(trifluoromethyl)-3,5- Anaerobic
pyridinedicarbothioate s0il 50092201 PRT PRT
metabolism
CAS No.: 97886-45-8
Formula: CisH1sFsNO2S:
MW: 401.4 g/mol
SMILES: CHs
n1c(C(F)F)c(C(=0)SC)c(CC(C)
C)c(C(=0)SC)c1C(F)(F)F
MAJOR (>10%) TRANSFORMATION PRODUCTS
Unextractable 835.4200
i Anaerobic North
residues NA NA “oil 50092201 | Dakota Clay| 10.33% (15d) | 6.11% (150 d)
. loam
metabolism
MINOR (<10%) TRANSFORMATION PRODUCTS
Mono-acid reverse | IUPAC:, 6-(Difluoromethyl)-4- F F North
(CP108329; RH-  |(2-methylpropyl)-5- F & Dakota Clay| 2.44% (37d) | 1.52% (150 d)
131766) (methylthio)carbonyl-2-(tri N c loam
fluoromethyl)- 3- e 72 N
pyridinecarboxylic acid . . 835.4200 Siltloam | 1.55% (60d) | 1.22% (150 d)
Formula: CisH14FsNOsS AN \CH3 Anaerobic 50092201
MW: 371.3 g/mol Sglll' UK 1 1579 (150d) | 1.57% (150d
SMILES: 0 S o metabolism Clay loam | ™ o ) ST%( )
CC(C)Cclc(c(nc(c1C(=0)0)C(F 2
)(F)F)C(F)F)C(=0)SC HC——CHj4
| Sandy loam | 1.40% (150 d) | 1.40% (150 d)
CH,4
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i [0)
Caale Nate) Chemical Name Chemical Structure Sy MRID | Maximum %AR (day) el Ve
Synonym Type (study length)
Mono-acid 11 IUPAC: 2-(Difluoromethyl)-4- F F North
(CP108330; RH-  |(2-methylpropy1)-5- F A Dakota Clay| 2.44% (150d) | 2.44% (150 d)
131765) (methylthio)carbonyl-6-(tri N c loam
fluoromethyl)- 3- F 7 N
pyridinecarboxylic acid . o 835.4200 Silt loam | 1.58% (150d) | 1.58% (150 d)
Formula: C1sH1FsNOsS Hye” X ANaerobic | 549501
MW: 371.3 g/mol soil UK
SMILES: 0 c ) metabolism Clay loam 2.79% (150 d) | 2.79% (150 d)
CC(C)Cele(c(ne(c1C(=0)SC)C( ik
F)(F)F)C(F)F)C(=0)O HC—CHj
| Sandy loam | 1.66% (150d) | 1.66% (150 d)
CH,
Carbon dioxide IUPAC: Carbon dioxide North
Formula: CO» Dakota Clay|<0.1% (0-150 d)| <0.1% (150 d)
MW: 44 g/mol loam
SMILES: C(=0)=0
835 4200 Silt loam |<0.1% (0-150 d)| <0.1% (150 d)
0—C—o0 A”‘;zri?b'c 50092201
metabolism Cla;”Izam <0.1% (0-150 d)|  <0.1% (150 d)
Sandy loam | <0.1% (0-150 d)| <0.1% (150 d)
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i [0)
Caale Nate) Chemical Name Chemical Structure Sy MRID | Maximum %AR (day) el Ve
Synonym Type (study length)
REFERENCE COMPOUNDS NOT IDENTIFIED

Di-acid (RH- IUPAC: 2-(Difluoromethyl)-4-
133972) isobutyl-6-

(trifluoromethyl)pyridine-3,5-

dicarboxylic acid

835.4200

Formula: CisHi2FsNOa4 Anaerobic

MW: 341.2 g/mol soil | 20092201 NA NA

SMILES: metabolism

CC(C)Cclc(c(nc(clC(=0)O)C(F
)J(FF)C(FF)C(=0)0

CHj

A" AR means “applied radioactivity”. MW means “molecular weight”. PRT means “parent”. NA means “not applicable”.
Organic volatiles in the polyurethane foam plugs, which were identified as dithiopyr, were maximums of 13.09% of the applied in the North Dakota clay loam soil system, 11.35% in the silt
loam soil system, 8.77% in the UK clay loam soil system and 9.21% in the sandy loam soil system at 120 days postflooding.
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Attachment 2: Statistics Spreadsheets and Graphs
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Attachment 3: Calculations
Calculations were performed by the reviewer using PestDF, and the following equations.

Single First-Order (SFO) Model
C; = Coe it (eq. 1)

where,
Ct = concentration at time t (%)
Co = initial concentration (%)
¢ = Euler’s number (-)
k = SFO rate constant of decline (d%)
t = time (d)

The SFO equation is solved with R kinetics software by adjusting Co and k to minimize the
objective function (Ssro) shown in equation 9.

DTso = natural log (2)/k (eq. 2)
DTgo = In (10)/k (eq. 3)
Indeterminate Order Rate Equation (IORE) Model

1
_ [1-N) i)
Ce=[Cy " = @ —Ndkjopet] (eq. 4)

where,
N = order of decline rate (-)
kiore = IORE rate constant of decline (d)

This equation is solved with R kinetics software by adjusting CO, KIORE, and N to minimize the
objective function for IORE (SIORE) (See equation 9). Half-lives for the IORE model are
calculated using equation 5, which represents a first-order half-life that passes through the DTy of
the IORE model. (Traditional DTso and DTgo values for the IORE model can be calculated using
equations 6 and 7.)

p_log(2) col ™M1 —0.101V]
ORE ~log(10) (1 — N kjoge (eq. 5)

_ (Col2) "™ - Co™ M

DT
> k(N -1)

(eq. 6)

_ (Co10) “N - o™

DT
% k(N -1)

(eq. 7)
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Dithiopyr (PC 128994) MRID 50092201

Double First-Order in Parallel (DFOP) Model
— —k,t —ke,t
Ce = Cog ™' + Col — gy ™ (eq. 8)

where,
g = the fraction of Co applied to compartment 1 (-)
ki = rate constant for compartment 1 (d1)
ko = rate constant for compartment 2 (d%)

If Co x g is set equal to a and Co(1-9) is set equal to c, then the equation can be solved with R
kinetics software for a, c, k1, and ko by minimizing the objective function (Sorop) as described in
equation 9.

DTso and DTgo values can be calculated using equations 2 and 3, with k1 or kz in place of k.

Obijective Function: SFO, IORE, and DFOP are solved by minimizing the objective function (Ssro,
SiorE, OF Sprop).

2
Ssro- S1oRE- O Sprop = Z{Cmudgl' t—Cq.)
(eq. 9)

where,
Ssro , Siore, OF Sprop = Objective function of kinetics model fit (%°?)
n = number of data points (-)
Cmodert = modeled value at time corresponding to Cq: (%)
Ca, = experimental concentration at time t (%)

Critical Value to Determine Whether SFO is an Adequate Kinetics Model

If Ssro is less than Sc, the SFO model is adequate to describe Kinetics. If not, the faster of tiore or
the DFOP DTso for compartment 2 should be used.

Se= Smnﬁ(l +—L_Flap.n —p:r)
P (eq. 10)

where,
Sc = the critical value that defines the confidence contours (%7?)
p = number of parameters (3 in this case)
o = the confidence level (0.50 in this case)
F(a, p, n-p) = F distribution with a level of confidence and degrees of freedom p and n-p

128994_50092201_83
5.4200_calculations.xls
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MB

		Chemical: 		Dithiopyr

		MRID: 		50092201

		PC Code: 		128994

		Guideline: 		835.4200

		Table 7a. Anaerobic transformation of dithiopyr, expressed as a percentage of the applied radioactivity, in DU-L-PF clay loam soil.

				Aerobic												Anaerobic (days after flooding)

		Sampling Interval (days)		0				15				30 (0)				7				14				30				70				120

		Replicate Number		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				Max		Min

		Dithiopyr in water/soil1		95.69		91.72		88.01		82.48		87.43		86.80		83.48		84.62		79.94		85.34		81.53		82.46		74.67		79.14		74.66		78.70				95.69		74.66

		Total Dithiopyr		95.69		91.72		89.61		85.37		89.88		89.02		85.62		85.88		83.74		86.59		85.55		89.08		85.72		89.00		87.75		86.67				95.69		83.74

		Volatile-adj EPTC in w+s2		95.69		91.72		89.56		85.27		89.84		89.03		85.47		85.83		83.52		86.55		85.42		89.15		85.60		89.07		87.96		86.47

		CP108329		0.00		0.00		0.67		1.25		1.44		1.49		2.44		1.84		1.75		1.69		1.33		0.95		1.99		0.54		1.52		1.14				2.44		0.00

		CP108330		0.00		0.00		1.05		1.34		1.34		1.60		1.41		1.51		1.50		1.80		1.72		1.50		2.40		1.04		2.44		2.05				2.44		0.00

		Others3		3.78		1.69		0.43		0.54		0.84		1.58		1.13		1.53		1.50		0.63		0.91		0.66		2.92		1.08		0.88		0.94				3.78		0.43

		Water		--		--		--		--		--		--		2.07		1.87		--		1.97		2.56		2.29		1.31		1.44		2.15		0.93				2.56		0.93

		Soil Extract 1-3		99.46		93.41		82.57		64.96		64.44		68.22		77.77		80.30		50.10		56.20		72.99		48.15		74.78		70.12		69.51		68.33				99.46		48.15

		Soil Extract 4-5		n.a.		n.a.		9.19		23.54		21.06		17.69		10.77		8.59		5.56		6.38		8.28		25.33		5.05		8.72		5.56		8.63				25.33		5.05

		Soil Extract 6-7		n.a.		n.a.		n.a.		n.a.		8.00		7.78		n.a.		n.a.		32.85		26.16		1.94		10.05		1.08		1.73		2.51		5.05				32.85		1.08

		Soil Extract 8-9		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		5.51		3.86		0.35		1.58		n.a.		n.a.		n.a.		n.a.				5.51		0.35

		Extracted residues4		99.46		93.41		91.76		88.50		93.50		93.69		88.54		88.89		94.02		92.60		83.56		85.11		80.91		80.57		77.58		82.01				99.46		77.58

		Unextracted residues		5.80		9.77		6.64		10.33		5.28		5.92		8.83		7.85		4.07		4.03		3.68		4.67		5.45		5.80		5.90		6.11				10.33		3.68

		Total volatile compounds5		0.00		0.00		1.60		2.89		2.45		2.22		2.14		1.26		3.80		1.25		4.02		6.62		11.05		9.86		13.09		7.97				13.09		0.00

		Mass balance		105.26		103.18		100.00		101.73		101.22		101.82		101.58		99.87		101.89		99.84		93.80		98.68		98.71		97.68		98.72		97.03				105.26		93.80

		Calculated MB		105.27		103.18		98.40		98.83		98.78		99.61		99.43		98.61		92.56		94.74		93.19		96.86		98.48		97.46		98.49		96.91

		Mass balance (mean)		100.06

		Mass balance (sd)		2.70

		Data obtained from Table 6, p. 40, and Table 10, p. 44, of the study report.

		1 Nonvolatilized dithiopyr calculated as Total Dithiopyr minus Total volatile compounds.

		2  Value for test compound in water + sediment adjusted for loss of volatilized test compound using the following equation:

		[volatile-adjusted test compound in w+s] = [previous volatile-adjusted test compound in w+s] × exp[(Δvolatile organics - Δtest compound in w+s) ÷ mean test compound in w+s over previous interval]

		3 Others is the sum of several minor compounds, none >5% of the applied (Table 10, p. 44).

		4 Sum of soil extracts 1-9.

		5 Volatile concentrations in the individual traps were not reported. The ethylene glycol or KOH traps contained <0.1% of the applied (Table 6, p. 40).

		n.a. = not analyzed.

		Table 7b. Anaerobic transformation of dithiopyr, expressed as a percentage of the applied radioactivity, in Iowa silt loam soil.

				Aerobic												Anaerobic (days after flooding)

		Sampling Interval (days)		0				15				30 (0)				7				14				30				70				120

		Replicate Number		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				Max		Min

		Dithiopyr in water/soil1		98.11		97.96		92.95		87.16		81.43		85.27		83.06		84.42		85.92		81.90		83.50		81.88		82.91		84.79		77.63		82.07				98.11		77.63

		Total Dithiopyr		98.11		97.96		93.46		90.17		90.92		91.49		89.03		87.76		87.11		87.33		88.51		90.73		90.57		93.22		88.98		90.55				98.11		87.11

		Volatile-adj EPTC in w+s2		98.11		97.96		93.45		90.05		90.77		91.44		88.70		87.51		86.71		87.06		88.16		90.75		90.37		93.50		88.59		90.56

		CP108329		0.00		0.00		1.12		0.59		0.98		0.88		0.94		0.71		1.07		1.23		1.55		0.85		0.66		0.74		1.22		0.00				1.55		0.00

		CP108330		0.00		0.00		0.69		0.72		1.11		1.01		1.12		0.92		0.77		1.35		1.42		1.12		1.22		1.14		1.45		1.58				1.58		0.00

		Others3		2.01		2.39		0.99		0.81		1.12		1.44		1.15		0.76		0.95		1.76		0.61		0.18		2.12		1.21		1.14		2.57				2.57		0.18

		Water		--		--		--		--		--		--		3.54		3.21		3.19		3.47		3.46		3.46		2.16		2.47		3.93		3.86				3.93		2.16

		Soil Extract 1-3		100.12		100.35		87.62		78.95		70.18		69.55		76.52		74.95		79.72		78.55		77.39		70.67		74.34		78.10		73.31		75.82				100.35		69.55

		Soil Extract 4-5		n.a.		n.a.		8.66		13.33		14.65		19.18		6.41		8.82		5.99		4.39		6.35		10.07		10.57		7.45		4.48		6.70				19.18		4.39

		Extracted residues4		100.12		100.35		96.28		92.28		84.83		88.73		82.93		83.77		85.71		82.94		83.74		80.74		84.91		85.55		77.79		82.52				100.35		77.79

		Unextracted residues		3.59		3.36		3.82		4.88		6.78		8.11		3.66		5.42		6.27		7.19		5.02		5.11		7.79		5.00		6.21		7.64				8.11		3.36

		Total volatile compounds5		0.00		0.00		0.51		3.01		9.49		6.22		5.97		3.34		1.19		5.43		5.01		8.85		7.66		8.43		11.35		8.48				11.35		0.00

		Mass balance		103.72		103.71		100.61		100.17		101.11		103.06		96.08		95.74		96.36		99.04		97.24		98.16		102.53		101.46		99.28		102.50				103.72		95.74

		Calculated MB		103.71		103.71		100.08		97.17		100.91		102.93		95.90		95.57		96.17		98.86		97.11		97.99		102.36		101.31		99.00		102.34

		Mass balance (mean)		100.05

		Mass balance (sd)		2.74

		Data obtained from Table 7, p. 41, and Table 11, p. 45, of the study report.

		1 Nonvolatilized dithiopyr calculated as Total Dithiopyr minus Total volatile compounds.

		2  Value for test compound in water + sediment adjusted for loss of volatilized test compound using the following equation:

		[volatile-adjusted test compound in w+s] = [previous volatile-adjusted test compound in w+s] × exp[(Δvolatile organics - Δtest compound in w+s) ÷ mean test compound in w+s over previous interval]

		3 Others is the sum of several minor compounds, none >5% of the applied (Table 11, p. 45).

		4 Sum of soil extracts 1-5.

		5 Volatile concentrations in the individual traps were not reported. The ethylene glycol or KOH traps contained <0.1% of the applied (Table 7, p. 41).

		n.a. = not analyzed.

		Table 7c. Anaerobic transformation of dithiopyr, expressed as a percentage of the applied radioactivity, in Hareby clay loam soil.

				Aerobic												Anaerobic (days after flooding)

		Sampling Interval (days)		0				15				30 (0)				7				14				30				70				120

		Replicate Number		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				Max		Min

		Dithiopyr in water/soil1		96.79		98.98		87.32		93.41		91.15		90.03		87.31		87.01		90.13		89.49		89.63		88.40		88.93		83.47		79.34		81.09				98.98		79.34

		Total Dithiopyr		96.79		98.98		90.68		94.04		92.36		91.57		88.13		88.10		90.73		90.27		91.41		91.98		93.98		90.78		88.11		89.17				98.98		88.10

		Volatile-adj EPTC in w+s2		96.79		98.98		90.57		94.03		92.30		91.53		88.02		88.01		90.64		90.20		91.33		91.95		94.00		90.68		87.66		88.92

		CP108329		0.00		0.00		0.64		0.81		1.05		0.83		1.10		0.89		1.06		1.13		1.02		1.50		0.92		0.99		1.57		1.15				1.57		0.00

		CP108330		0.00		0.00		0.68		0.73		1.12		0.99		2.07		1.73		1.32		1.65		1.23		1.09		1.63		1.80		2.79		2.00				2.79		0.00

		Others3		3.44		1.36		1.92		0.87		0.78		1.04		1.07		0.92		0.96		1.04		0.60		0.24		0.36		1.99		0.74		0.65				3.44		0.24

		Water		--		--		--		--		--		--		2.11		2.78		2.11		2.63		4.34		3.65		3.24		3.15		3.82		3.90				4.34		2.11

		Soil Extract 1-3		100.23		100.35		84.85		84.02		82.99		76.32		82.66		85.68		87.72		85.85		82.40		85.30		86.45		82.78		77.65		77.35				100.35		76.32

		Soil Extract 4-5		n.a.		n.a.		9.07		12.42		12.32		18.10		7.59		3.18		4.23		5.62		5.73		2.39		2.27		2.39		3.05		3.72				18.10		2.27

		Extracted residues4		100.23		100.35		93.92		96.44		95.31		94.42		90.25		88.86		91.95		91.47		88.13		87.69		88.72		85.17		80.70		81.07				100.35		80.70

		Unextracted residues		3.52		4.24		4.55		5.34		6.06		6.67		5.19		4.29		4.18		5.08		4.02		3.28		3.36		3.90		6.27		5.99				6.67		3.28

		Total volatile compounds5		0.00		0.00		3.36		0.63		1.21		1.54		0.82		1.09		0.60		0.78		1.78		3.58		5.05		7.31		8.77		8.08				8.77		0.00

		Mass balance		103.75		104.59		101.84		102.42		102.58		102.64		98.37		97.03		98.85		99.97		98.27		98.20		100.37		99.53		99.56		99.04				104.59		97.03

		Calculated MB		103.75		104.58		98.47		101.79		101.37		101.10		97.56		95.93		98.25		99.17		98.28		98.09		100.25		99.46		99.48		98.96

		Mass balance (mean)		100.44

		Mass balance (sd)		2.24

		Data obtained from Table 8, p. 42, and Table 12, p. 46, of the study report.

		1 Nonvolatilized dithiopyr calculated as Total Dithiopyr minus Total volatile compounds.

		2  Value for test compound in water + sediment adjusted for loss of volatilized test compound using the following equation:

		[volatile-adjusted test compound in w+s] = [previous volatile-adjusted test compound in w+s] × exp[(Δvolatile organics - Δtest compound in w+s) ÷ mean test compound in w+s over previous interval]

		3 Others is the sum of several minor compounds, none >5% of the applied (Table 12, p. 46).

		4 Sum of soil extracts 1-5.

		5 Volatile concentrations in the individual traps were not reported. The ethylene glycol or KOH traps contained <0.1% of the applied (Table 8, p. 42).

		n.a. = not analyzed.

		Table 7d. Anaerobic transformation of dithiopyr, expressed as a percentage of the applied radioactivity, in Longwoods sandy loam soil.

				Aerobic												Anaerobic (days after flooding)

		Sampling Interval (days)		0				15				30 (0)				7				14				30				70				120

		Replicate Number		A		B		A		B		A		B		A		B		A		B		A		B		A		B		A		B				Max		Min

		Dithiopyr in water/soil1		100.72		98.72		93.32		97.00		96.56		85.61		92.32		89.28		91.19		93.23		91.47		86.63		86.71		86.60		91.25		85.34				100.72		85.34

		Total Dithiopyr		100.72		98.72		93.61		97.17		97.03		87.88		92.91		90.41		91.87		94.82		93.67		92.15		94.88		95.30		95.10		94.55				100.72		87.88

		Volatile-adj EPTC in w+s2		100.72		98.72		93.60		97.17		97.04		87.77		92.89		90.34		91.85		94.82		93.68		92.04		94.96		95.45		95.19		94.62

		CP108329		0.00		0.00		0.70		0.73		0.67		0.70		0.28		0.61		1.27		0.96		0.84		1.03		0.59		0.63		1.40		0.73				1.40		0.00

		CP108330		0.00		0.00		0.62		0.00		0.44		0.95		1.19		0.62		0.68		0.51		1.32		0.50		0.88		1.02		1.48		1.66				1.66		0.00

		Others3		1.58		3.17		1.77		1.60		0.71		0.96		0.64		0.67		1.39		1.72		0.88		2.25		1.29		0.61		0.65		0.45				3.17		0.45

		Water		--		--		--		--		--		--		1.33		2.39		2.26		2.93		3.06		3.80		3.78		3.55		3.79		4.35				4.35		1.33

		Soil Extract 1-3		102.29		101.88		91.12		86.27		85.95		77.67		91.36		87.54		87.47		92.56		87.94		83.76		82.51		82.22		88.60		82.02				102.29		77.67

		Soil Extract 4-5		n.a.		n.a.		5.58		13.24		12.90		12.81		2.33		2.38		5.48		2.53		3.58		2.92		3.22		3.14		2.45		2.49				13.24		2.33

		Extracted residues4		102.29		101.88		96.70		99.51		98.85		90.48		93.69		89.92		92.95		95.09		91.52		86.68		85.73		85.36		91.05		84.51				102.29		84.51

		Unextracted residues		2.08		1.89		1.75		2.29		3.25		3.51		1.72		2.24		2.89		2.55		3.13		2.35		2.97		2.36		1.76		1.85				3.51		1.72

		Total volatile compounds5		0.00		0.00		0.29		0.17		0.47		2.27		0.59		1.13		0.68		1.59		2.20		5.52		8.17		8.70		3.85		9.21				9.21		0.00

		Mass balance		104.37		103.77		98.74		101.97		102.57		96.27		97.33		95.68		98.78		102.16		99.91		98.36		100.66		99.97		100.45		99.93				104.37		95.68

		Calculated MB		104.38		103.78		98.45		101.79		102.10		94.00		96.74		94.55		98.10		100.56		99.84		98.28		100.61		99.92		100.39		99.24

		Mass balance (mean)		100.06

		Mass balance (sd)		2.51

		Data obtained from Table 9, p. 43, and Table 13, p. 47, of the study report.

		1 Nonvolatilized dithiopyr calculated as Total Dithiopyr minus Total volatile compounds.

		2  Value for test compound in water + sediment adjusted for loss of volatilized test compound using the following equation:

		[volatile-adjusted test compound in w+s] = [previous volatile-adjusted test compound in w+s] × exp[(Δvolatile organics - Δtest compound in w+s) ÷ mean test compound in w+s over previous interval]

		3 Others is the sum of several minor compounds, none >5% of the applied (Table 13, p. 47).

		4 Sum of soil extracts 1-5.

		5 Volatile concentrations in the individual traps were not reported. The ethylene glycol or KOH traps contained <0.1% of the applied (Table 9, p. 43).

		n.a. = not analyzed.





R nonvolatile

		Chemical: 		Dithiopyr

		MRID: 		50092201

		PC Code: 		128994

		Guideline: 		835.4200



		NONVOLATILE Dithiopyr only

		Dithiopyr in anaerobic DU-L-PF clay loam soil

		Days		%AR

		0		87.43

		0		86.80

		7		83.48

		7		84.62

		14		79.94

		14		85.34

		30		81.53

		30		82.46

		70		74.67

		70		79.14

		120		74.66

		120		78.70







		Data obtained from MB worksheet.

		Day 0 values are from Day 30 posttreatment prior to flooding.









		Dithiopyr in anaerobic Iowa silt loam soil

		Days		%AR

		0		81.43

		0		85.27

		7		83.06

		7		84.42

		14		85.92

		14		81.90

		30		83.50

		30		81.88

		70		82.91

		70		84.79

		120		77.63

		120		82.07







		Data obtained from MB worksheet.

		Day 0 values are from Day 30 posttreatment prior to flooding.









		Dithiopyr in anaerobic Hareby clay loam soil

		Days		%AR

		0		91.15

		0		90.03

		7		87.31

		7		87.01

		14		90.13

		14		89.49

		30		89.63

		30		88.40

		70		88.93

		70		83.47

		120		79.34

		120		81.09







		Data obtained from MB worksheet.

		Day 0 values are from Day 30 posttreatment prior to flooding.





		Dithiopyr in anaerobic Longwoods sandy loam soil

		Days		%AR

		0		96.56

		0		85.61

		7		92.32

		7		89.28

		14		91.19

		14		93.23

		30		91.47

		30		86.63

		70		86.71

		70		86.60

		120		91.25

		120		85.34







		Data obtained from MB worksheet.

		Day 0 values are from Day 30 posttreatment prior to flooding.





R adjusted

		Chemical: 		Dithiopyr

		MRID: 		50092201

		PC Code: 		128994

		Guideline: 		835.4200



		Volatile-adjusted Dithiopyr in soil

		Volatile-adjusted Dithiopyr in anaerobic DU-L-PF clay loam soil

		Days		%AR

		0		89.84

		0		89.03

		7		85.47

		7		85.83

		14		83.52

		14		86.55

		30		85.42

		30		89.15

		70		85.60

		70		89.07

		120		87.96

		120		86.47







		Data obtained from MB worksheet.

		Day 0 values are from Day 30 posttreatment prior to flooding.









		Volatile-adjusted Dithiopyr in anaerobic Iowa silt loam soil

		Days		%AR

		0		90.77

		0		91.44

		7		88.70

		7		87.51

		14		86.71

		14		87.06

		30		88.16

		30		90.75

		70		90.37

		70		93.50

		120		88.59

		120		90.56







		Data obtained from MB worksheet.

		Day 0 values are from Day 30 posttreatment prior to flooding.

		Volatile-adjusted Dithiopyr in anaerobic Hareby clay loam soil

		Days		%AR

		0		92.30

		0		91.53

		7		88.02

		7		88.01

		14		90.64

		14		90.20

		30		91.33

		30		91.95

		70		94.00

		70		90.68

		120		87.66

		120		88.92







		Data obtained from MB worksheet.

		Day 0 values are from Day 30 posttreatment prior to flooding.

		Volatile-adjusted Dithiopyr in anaerobic Longwoods sandy loam soil

		Days		%AR

		0		97.04

		0		87.77

		7		92.89

		7		90.34

		14		91.85

		14		94.82

		30		93.68

		30		92.04

		70		94.96

		70		95.45

		120		95.19

		120		94.62







		Data obtained from MB worksheet.

		Day 0 values are from Day 30 posttreatment prior to flooding.





Redox

		Chemical: 		Dithiopyr

		MRID: 		50092201

		PC Code: 		128994

		Guideline: 		835.4200

		Only the pH of the water was provided. Water pH was used to determine soil aerobicity.

		Standard redox values were reported by the study author (p. 20).



		Du-L-PF clay loam soil

		Water														Soil

		Days postflooding		Standard Eh		pH 		pE		pE+pH		pE+pH < 12?				Days postflooding		Standard Eh		pH 		pE		pE+pH		pE+pH < 12?

		1		130		7.70		2.2		9.9		Yes				1		89		7.70		1.5		9.2		Yes

		7		25		7.10		0.4		7.5		Yes				7		70		7.10		1.2		8.3		Yes

		14		10		7.29		0.2		7.5		Yes				14		45		7.29		0.8		8.1		Yes

		30		-58		7.36		-1.0		6.4		Yes				30		-35		7.36		-0.6		6.8		Yes

		70		-138		7.78		-2.3		5.4		Yes				70		-62		7.78		-1.0		6.7		Yes

		121		-69		8.07		-1.2		6.9		Yes				121		-14		8.07		-0.2		7.8		Yes

		Max		130		8.07										Max		89		8.07

		Min		-138		7.10										Min		-62		7.10

		Iowa silt loam soil

		Water														Soil

		Days postflooding		Standard Eh		pH 		pE		pE+pH		pE+pH < 12?				Days postflooding		Standard Eh		pH 		pE		pE+pH		pE+pH < 12?

		1		162		6.44		2.7		9.2		Yes				1		74		6.44		1.3		7.7		Yes

		7		173		6.65		2.9		9.6		Yes				7		25		6.65		0.4		7.1		Yes

		14		114		6.74		1.9		8.7		Yes				14		88		6.74		1.5		8.2		Yes

		30		88		7.67		1.5		9.2		Yes				30		86		7.67		1.5		9.1		Yes

		70		71		7.97		1.2		9.2		Yes				70		62		7.97		1.0		9.0		Yes

		121		2		8.23		0.0		8.3		Yes				121		-10		8.23		-0.2		8.1		Yes

		Max		173		8.23										Max		88		8.23

		Min		2		6.44										Min		-10		6.44

		Hareby clay loam soil

		Water														Soil

		Days postflooding		Standard Eh		pH 		pE		pE+pH		pE+pH < 12?				Days postflooding		Standard Eh		pH 		pE		pE+pH		pE+pH < 12?

		1		103		8.57		1.7		10.3		Yes				1		13		8.57		0.2		8.8		Yes

		7		8		8.39		0.1		8.5		Yes				7		-11		8.39		-0.2		8.2		Yes

		14		-1		8.82		-0.0		8.8		Yes				14		-51		8.82		-0.9		8.0		Yes

		30		-20		8.92		-0.3		8.6		Yes				30		-68		8.92		-1.1		7.8		Yes

		70		-23		9.24		-0.4		8.9		Yes				70		-165		9.24		-2.8		6.5		Yes

		121		-44		9.03		-0.7		8.3		Yes				121		-23		9.03		-0.4		8.6		Yes

		Max		103		9.24										Max		13		9.24

		Min		-44		8.39										Min		-165		8.39

		Longwoods sandy loam soil

		Water														Soil

		Days postflooding		Standard Eh		pH 		pE		pE+pH		pE+pH < 12?				Days postflooding		Standard Eh		pH 		pE		pE+pH		pE+pH < 12?

		1		91		8.70		1.5		10.2		Yes				1		21		8.70		0.4		9.1		Yes

		7		-35		8.49		-0.6		7.9		Yes				7		47		8.49		0.8		9.3		Yes

		14		42		8.74		0.7		9.4		Yes				14		6		8.74		0.1		8.8		Yes

		30		-18		9.18		-0.3		8.9		Yes				30		-23		9.18		-0.4		8.8		Yes

		70		-7		9.33		-0.1		9.2		Yes				70		-94		9.33		-1.6		7.7		Yes

		121		-1		9.29		-0.0		9.3		Yes				121		-11		9.29		-0.2		9.1		Yes

		Max		91		9.33										Max		47		9.33

		Min		-35		8.49										Min		-94		8.49

		Data obtained from Table 5, p. 39, in the study report.
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Dithiopyr in anaerobic DU-L-PF clay loam soil
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Dithiopyr in anaerobic Iowa silt loam soil


Days%AR


0


0


   7


   7


  14


  14


  30


  30


  70


  70


 120


 120


81.4


85.3


83.1


84.4


85.9


81.9


83.5


81.9


82.9


84.8


77.6


82.1


0 20 40 60 80 100 120


0


20


40


60


80


Time


Concentration


SFO


DFOP


IORE


-3


-2


-1


0


1


2


3


-3


-2


-1


0


1


2


3


-3


-2


-1


0


1


2


3


0 20 40 60 80 100120


DT


50


DT


90





2


C


0


Parameters


SFO 2166 71940.84  84 k





0.00032


DFOP  552   NA 0.8 83.7


f





-3.81





k


0





0.00354





k


1





0.00278


IORE 2299 87020.93  84


N





1.16





k





0.00016


S


C


S


SFO


Slow





t


12


t


RIORE


  50


38.9


 250


2.62e+03




image3.emf

Dithiopyr in anaerobic Hareby clay loam soil
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Dithiopyr in anaerobic Longwoods sandy loam soil
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Volatile-adjusted Dithiopyr in anaerobic DU-L-PF clay loam soil
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Volatile-adjusted Dithiopyr in anaerobic Iowa silt loam soil
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Volatile-adjusted Dithiopyr in anaerobic Hareby clay loam soil
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Volatile-adjusted Dithiopyr in anaerobic Longwoods sandy loam soil
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